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Comparison with the Schlegel et al. (1998) ex-
tinction map

SCHLEGEL et al. (SFD98) derived an all-sky extinction map from
FIR dust opacity. Figure 3 rep the difference between the
SFD98 map and our star count based extinction map.

(1) both maps are in agreement outside the cirrus.

(2) the difference increase with this extinction.

We find the SFD98 map overestimates the extinction by a factor of 2.

Possible explanations:

1) Unresolved cloud structures in the star count map. Rossano (1980)
studied the consequences of the cloud surface filling factor in star
count techniques. Using his results, a difference of a factor of 2 for
an Ay of 2 mag would require a filling factor lower than 0.1, Such low
surface filling factor is incompatible with results from Thoraval et al.
(1997) and Lada et al. (1999).

2) Temperature variations along the line of sight. These variations are
ignored in SFD98, If we assume that the cloud is at a lower temper-
ature that the diffuse interstellar medium, the temperature used by
SFD98 in their calibration is an effective temperature always greater

than the cloud temperature. However this effective temperature leads  Figure 3.— Difference between the SFD98 extinction map and the star

to underestimate the optical depth. We observe the opposite effect.
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count extinction map, both converted to the DIRBE resolution.

3) Dust emissivity variations in the FIR. We propose to explain the ex-
tinction discrepancy by variations of the T/ Ay ratio between the
low extinction regions used for the SFD98 calibration of Ay and the
extinction in the Polaris molecular cirrus.

The total extinction can be written as the sum of the extinction in the
warm and in the cold components: Ay = AY + Aj.

‘We have:
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where the ratio (10p/ Ay Jw « are the emissivities of the dust at 100 um
for the warm and cold components, respectively. We take for the FIR
to visible opacity ratio of the warm component, (T199/ Ay )w, the ratio
measured by SFD98 in low extinction regions and 7,5 are the optical
depths derived from the warm/cold decomposition ofl the FIR emission.
Then, we can derive A} using Eq. 1 and the emissivity of the cold com-

ponent is:
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Figure 4.— Emissivity variation versus temperature in the Polaris Flare, with the typ-
ical statistical (cross in the upper right corner) and systematic (squares) uncertainties.
The filled square represents the SFD98 value which corresponds to the warm component
emissivity. Dust emissivity of the cold component is 4.0 times larger than the warm one.




